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(54) In-line skate with a flexing cuff 

(57) An in-line skate (20) is disclosed having a 
frame (22) with a plurality of wheels (23. 24. 25. 26) and 
a boot (28) coupled to the frame. The boot has a cuff 
(30) and a lower shell (32) connected by a resilient con- 
necting member (40) that permits flexing along substan- 
tially the entire length of the member. The connecting 
member (40) can be made of spring steel or a variety of 
synthetic materials. 



FIG. 2 
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Description 

Technical Reld 

The present invention relates generally to in-line 
roller skates. More particularly, the present invention 
relates to in-line roller skates having a flexing connec- 
tion l)etween a cuff and a lower shell of an in-line skate 
boot. 
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in recent years, in-line skating had become 
extremely popular. In-line skates generally have a frame 
and a boot attached to the frame. The boots of many in- 
line skates include hard outer shells covering portions 
of a soft inner liner. In some skates, the hard outer shell 
may be integrally molded with the soft liner. Typically, 
the shell includes a cuff and a lower shell that are pivot- 
ally connected. Pivotal connections between a cuff and 
a lower shell of an in-line skate boot are generally 
accomplished by a rivet, a bolt or another mechanism 
being disposed through coaxially aligned apertures in 
the cuff and lower shell. This pivotal connection is made 
on both right and left sides of each skate. The aperture 
in the cuff is sized to permit pivotal movement or the cuff 
about the rivet, bolt or other mechanism. Thus, pivotal 
movement of the cuff relative to the lower shall of an in- 
line skate boot have generally been confined to a rela- 
tively small, f ixed area adjacent to a skater's ankle when 
the skater's foot is comfortably positioned in the boot. 

Pivotal connections utilizing rivets generally pivot 
about a fixed axis which is defined by the rivet, bolt or 
other mechanism. Movement of an anWe joint of a 
human foot, however, does not occur around a fixed lat- 
eral axis. Rather, the axis about which a skater's foot 
flexes may vary among skaters and may depend upon 
the shape, location and size of the talus of the skater's 
foot In addition, the degree of rotation may vary 
between the medial and lateral malleoli of each foot. 
Thus conventional fixed-axis pivotal connections are 
limited in their ability to accommodate actual movement 
of a human foot. * *w 

The present invention provides a solution to this 
and other problems and offers other advantages over 
the prior art 

Summary 

The present invention relates to an in-line skate 
having a frame with a plurality of in-line skate wheels 
mounted on the frame and with the wheels being 
aligned in substantially a common plane. A boot, config- 
ured to receive a skater's foot, is coupled to the frame 
and has a cuff and a lower shell. A resilient connecting 
member has a length extending from a first end to a 
second end and is resilient substantially along its entire 
length The first end of the connecting member is oper- 



ably connected to the cuff and the second end of the 
connecting merrier is operably connected to the sheH^ 
The connecting member permits fonward and reanward 
movement of the cuff relative to the lower shell from a 
rest position in response to forces upon the cuff with the 
connecting member being biased to return to the rest 
position. 

Brief Des r-ri ption of the Drawings 

FIG 1 is a perspective view of one embodiment of 
an in-line skate in accordance with the principles of 
the present invention, with an exposed connecting 
member and with an alternative embodiment of a 
continuous one piece liner shown in phantom lines; 
FIG. 2 is a left side elevational view of the in-line 
skate of Fig. 1. with fonward and reanward move- 
ment of a cuff shown in phantom lines; 
FIG. 3 is a cross-sectional view of a molded body 
covering over the connecting memb^er and the fas- 
teners of Fig. 1 ; 

FIG. 4 is a schematic left side elevational view of an 
alternative embodiment of an in-line skate in 
accordance with the principles of the present inven- 
tion having a removable connecting member; 
FIG 5 is a cross-sectional view of the connecting 
member and a molded body of FIG. 4 taken along 
section line 5-5; 

FIG 6 is a schematic left side elevational view of 
30 another embodiment of an in-line skate in accord- 
ance with the principles of the present invention 
with one end of the connecting member being 
adjustably securable to a cuff; 
FIG. 7 is a schematic left side elevational view of 
35 yet another embodiment of an in-line skate in 
accordance with the principles of the present inven- 
tion with a connecting member combined with a 
resilient material; 

FIG. 8 is a cross-sectional view of the connecting 
member of FIG. 7 taken along section line 8-8; 
FIG. 9 is a schematic left side elevational view of a 
further embodiment of an in-line skate in accord- 
ance with the principles of the present invention 
having a connecting member mechanically bonded 
into a cuff and a lower shell of a boot; 
FIG. 10 is an enlarged perspective view of the con- 
necting member of FIG. 9; 

FIG. 1 1 is an enlarged perspective view of an alter- 
native embodiment of the connecting member of 
FIG. 9; 

FIG. 12 is a schematic left side elevational view ot 
yet a further embodiment of an in-line skate in 
accordance with the principles of the present inven- 
tion, with the connecting member having a flexible 
portion cooperating with resilient support columns; 

ard . 
FIG. 13 is a left side elevational view of an even fur- 
ther embodiment of an in-line skate in accordance 
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with the principles of the present invention, with a 
connecting member including a ribbed connection 
between a cuff and a lower shell of a boot. 

Detailed Description 

With reference to the drawings in which like ele- 
ments are numbered identically throughout, a detailed 
description of the invention is provided. This description 
does not limit the scope of the invention, which is limited 
only by the scope of the attached claims. 

In general terms, the present invention relates to an 
in-line skate 20 with a flexing cuff 30. Each of the illus- 
trated skates in the drawings is a right skate, and is 
used in combination with a left skate constructed in the 
mirror-image of the particular right skate. The in-line 
skate 20 includes a rigid frame 22 having a plurality of 
wheels 23, 24, 25 and 26 rotatably secured to the frame 
22 about individual axes and substantially aligned in a 
common plane of rotation. The in-line skate 20 also 
includes a boot 28 that is operably coupled to the frame. 
The boot 28 includes the cuff 30 and a lower shell 32. A 
resilient connecting member 40 has a first end 42 oper- 
ably connected to the cuff 30 and a second end 44 oper- 
ably connected to the lower shell 32. The connecting 
member 40 is resilient along substantially its entire 
length. It will be apparent that any reference to a con- 
necting member will refer to the connecting member 
disposed on the right side of the particular skate being 
referenced, which is shown in the referenced drawings, 
and the corresponding connecting member disposed on 
the left side of the same skate, which is generally not 
shown. 

The t>oot 28 has a soft liner 34 which may be sepa- 
rated into upper and lower portions as shown in Fig. 1 or 
which may include one continuous soft liner as shown in 
phantom in Fig. 1. The boot 28 includes a plurality of 
closure devices 36, 37. 38 for securing the boot to the 
skater's foot. It will be apparent to those in the art that a 
variety of closure devices could be used on the skate 
20, including a single closure device as disclosed in 
commonly-assigned U.S. Patent No. 5,570,522. The 
cuff 30 and the lower shell 32 are typically formed of a 
semi-rigid or hard molded material. 

A first fastener 46 ard a second fastener 48 are 
used to secure the first end 42 of the connecting mem- 
ber 40 to the cuff 30 and the second end 44 of the con- 
necting member 40 to the lower shell 32. In the 
embodiment shown in Figs. 1 and 2, the first fastener 
includes a metal base 55 having two upwardly extend- 
ing walls 56 and 56' that form a receiving channel. The 
receiving channel formed by the upwardly extending 
walls 56 and 56' is sized to receive the first end 42 of the 
connecting member 40. The first end 42 of the connect- 
ing member 40 Is secured between the walls 56 and 56* 
by a securing mechanism such as, for example, a bolt, 
rivet or screw, that extends through the walls 56 and 56* 
and the first end 42 of the connecting member 40. The 



second fastener includes a metal base 57 having two 
upwardly extending walls 58 and 58* that form a receiv- 
ing channel. The receiving channel formed by the 
upwardly extending walls 58 and 58' is sized to receive 

5 the second end 44 of the connecting member 40. The 
second end 44 off the connecting member 40 is secured 
between the walls 58 and 58' by a securing mechanism 
such as. for example, a bolt, rivet or screw, that extends 
through the walls 58 and 58* and the second end 44 of 

10 the connecting member 40. The first and second fasten- 
ers 46 and 48 are mounted to the cuff 30 and the lower 
shell 32, respectively, by a securing mechanisms such 
as, for example, bolts, rivets or screws. 

In one embodiment, shown in Figs. 1 and 2, the 

IS connecting member 40 is made of spring steel, also 
known as carbon steel. In one embodiment, a desired 
spring constant of the connecting member 40 is thirty- 
five (35) to forty (40) pounds per inch. To achieve this 
desired spring constant, a rectangular plate of 1075 or 

20 1095 steel may be used. Alternatively. 18-8 stainless 
steel may also be used. Preferably, the length of the 
spring steel is from 3 to 4.5 inches as measured 
between the first and second fasteners 46 and 48. Pref- 
erably, the spring steel has a width of 1/4 to 1/2 of an 

25 inch. More preferat)ly. the spring steel has a width of 
3/16 to 1/4 of an inch. Most preferably the spring steel 
has a width of 1/8 to 3/16 of an inch. The thickness of 
the spring steel is preferably from 0.042 to 0.162 inches. 
These characteristics are desirable for achieving 

30 approximately one (1) inch of fonward and reanward 
deflection as the connecting member alternatively 
flexes forwardly and rearwardly However, it will be 
apparent to those in the art that other characteristics 
may be combined to achieve desired spring constant of 

35 the connecting member. 

In Figs. 1 and 2 the connecting member 40 and the 
fasteners 46 and 48 are exposed, without any body of 
material molded over the connecting member 40 and 
fasteners 46 and 48. Fig. 3 shows a cross-sectional 

40 view of the connecting member 40 and a molded body 
50 molded over the connecting member 40 and the first 
and second fasteners 46 and 48. The molded body 50 
has a first end 52 that is molded over the first fastener 
46 and a second end 54 that is molded over the second 

45 fastener 48. The first and second ends 52 and 54 of the 
molded body 50 each define a contour around the outer 
perimeter of each of the fasteners 46 and 48. The 
molded body 50 also surrounds an intermediate portion 
41 or the connecting member 40 extending between the 

50 first fastener 46 and the second fastener 48. Preferably, 
the molded body 50 follows the shape of the intermedi- 
ate portion 41 . defining a narrow contour between the 
first and second fasteners 46 and 48. The molded body 
may be made of a deformable material such as. for 

55 example, a thermoplastic material, a thermoplastic 
elastomer, or a thermoset elastomer. 

The molded body 50 Is desirable for several rea- 
sons. First, the molded body 50 provides a smooth 
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outer surface over the connecting member 40 and the 
corresponding fasteners 46 and 48. In addition, the 
molded body 50 helps secure the first and second ends 
42 and 44 of the connecting member 40. Finally, the 
molded body 50 helps distribute toads on the connect- 
ing member 40 and fasteners 46 and 48 over a larger 
area when the cuff is being flexed fonwardly and rear- 
wardly 

Rgs. 4-8 show various embodiments of the present 
invention. Connecting members shown in Figs. 4-8 are 
shown connected to a skate 80 with a slightly different 
conf iguration than the skate 20 shown in Figs. 1 and 2. 
However, it will be apparent to those skilled in the art 
that the connecting members can be used with a wide 
variety of skate configurations. The skate 80 in Figs. 4- 
8 shows a frame 82 with a plurality of wheels 83, 84, 85 
and 86 connected to the frame 82. A boot 88 having a 
cuff 90 and a lower shell 92 is shown connected to the 
frame 82. The boot 88 has a soft cuff portion 94 and a 
soft foot portion 96. Closure devices 97 and 98 are used 
to secure the boot 88 to a skater's foot. It will be appar- 
ent to those in the art that the soft cuff portion 94 and 
the soft foot portion 96 can be an unbroken continuous 
soft portion as shown in phantom in Fig. 1 . 

In accordance with one embodiment of the present 
invention. Figs. 4 and 5 show a resilient connecting 
member 60 having a first end 62 operably connected to 
the cuff 90 and a second end 64 operably connected to 
the lower shell 92. The connecting merriber 60 is prefer- 
ably made of spring steel or stainless steel having the 
same characteristics as previously described herein 
with reference to the connecting member 40 shown in 
Fig. 1. A member housing 65 has an elongated portion 
66 encasing the connecting member 60. The member 
housing 65 has a tab 67 extending below the elongated 
portion 66 adjacent to the second end 64 of the con- 
necting member 60. The member housing 65 may be 
made of a deformable material such as. for example, a 
thermoplastic material, a thermoplastic elastomer, or a 
thermoset elastomer. 

A molded body 70 has a first end 72 connected to 
the cuff 90 and a second end 74 connected to the lower 
shell 92 and may be made of a deformable material 
such as. for example, a thermoplastic material, a ther- 
moplastic elastomer, or a thermoset elastomer. The first 
and second ends 72 and 74 of the molded body 70 may 
be mechanically or chemically bonded to the cuff 90 and 
the lower shell 92 of the boot 88. Two elastomer ribs 61 
and 83 are molded between the first and second ends 
72 and 74 of the molded body 70. adjacent to opposing 
sides of the molded body 70. 

The molded body 70 defines a cavity 76 extending 
from the first end 72 to an opening 73 in the second end 
74. The cavity 76 is sized to slidably receive the elon- 
gated portion 66 of the member housing 65 encasing 
the connecting member 60. The second end 74 of the 
molded body 70 includes hook portions 77, 78 and 79 
defining a receiving slot for securing the tab 67 to the 



second end 74 of the molded body 70 such than the 
connecting member 60 is retained within the cavity 76. 
The tab 67 may have a handle or release button for 
removing the tab 67 from the receiving slot so that the 
5 elongated portion 66 and the encased connecting mem- 
ber 60 can be removed from the molded body 70. Thus, 
this configuration permits use of connecting members 
having a variety of different spring constants. 

Fig. 6 shows an alternative embodiment of the 
10 skate 80 in accordance with the principles of the 
present invention. A connecting member 100 has a f irst 
end 102 and a second end 104 operably connected to 
the cuff 90 and the lower shell 92. respectively The sec- 
■ ond end 104 of the connecting member 100 is con- 
15 nected to the lower shell 92 by a fastener 106 having a 
configuration similar to the first and second fastener 46 
and 48 shown and described with reference to Figs. 1 
and 2. The connecting member 100 is preferably made 
of spring steel or stainless steel having the same char- 
so acteristics as previously described herein with refer- 
ence to the connecting member 40 shown in Fig. 1 . 

A molded body 1 10 has a first end 112 mechani- 
cally or chemically bonded to the cuff 90 and a second 
end 114 molded over the fastener 106. It will be appar- 
25 ent. however, that the second end 1 04 of the connecting 
member 100 could be encased in the molded body 110 
without the fastener 106. wherein the second end 1 14 of 
the body 110 would be mechanically or chemically 
bonded to the lower shell 92. The molded body 1 10 also 
30 has a portion surrounding an intermediate portion 101 
of the connecting member 100. defining a narrow con- 
tour along the intermediate portion 101 of the connect- 
ing member 100. The molded body 1 1 0 may be made of 
a deformable material such as. for example, a thermo- 
35 plastic material, a thermoplastic elastomer, or a thermo- 
set elastomer. 

The first end 1 12 of the molded body 1 10 provides 
an adjustable connection mechanism for securing the 
first end 102 of the connecting member 100 to the cuff. 
40 The first end 1 12 of the molded body 1 10 defines ser- 
rated ridges 116 and 118 on opposite sides of the first 
end 102 of the connecting member 100. A sliding fas- 
tener 108 secures the first end 102 of the connecting 
member 100 at a desired location along the ridges 116 
45 and 118. The sliding fastener 108 is configured to 
securely engage the ridges 1 1 6 and 1 18 at any one of a 
plurality of locations along the first end 102 of the con- 
necting member 100. 

With the above-described configuration, a skater 
50 can secure the first end 102 of the connecting member 
100 at a desired location to selectively increase or 
decrease the spring rate of the connecting member 100 
and thereby permit more or less flexing of the cuff 90 as 
desired by the skater. If the sliding fastener 1 08 secures 
55 the connecting member 1 00 at the location farthest from 
the second end 104 of the connecting member 100. 
then the spring rate will be decreased and the skater will 
achieve the greatest amount of flexing. As the skater 



4 



EPO 857 501 A2 



adjusts the sliding fastener 108 downwardly toward the 
second end 104 of the connecting member 100, the 
spring rate of the connecting member will increase and, 
consequently, the cuff will have less fon^vard and rear- 
ward movement. 

Figs. 7 and 8 show yet another embodiment of the 
skate 80 in accordance with principles of the present 
invention. A connecting member 180 has a first end 182 
connected to the cuff 90 and a second end 184 con- 
nected to the lower shell 92. The connecting member 
180 is preferably made of a deformable material such 
as, for example, a thermoplastic material. The connect- 
ing member has a wide contour at the first end 182 and 
the second end 184. An intermediate portion 181 of the 
connecting member 180. extending between the first 
and second ends 182 and 184 of the connecting mem- 
ber 180, has a narrow contour with oppositely disposed 
edges forming a plurality of grooves 187 therein. Each 
of the plurality of grooves 1 87 is substantially filled with 
a resilient material such as, for example, an elastomeric 
material. In addition, a middle portion 186 of the con- 
necting member 100 bulges outwardly in a slightly con- 
vex shape extending from the first end 182 to the 
second end 184 of the connecting member 180 
between the plurality of grooves 187 on each of the 
oppositely disposed edges of the connecting member 
180. The connecting member 180 is proportionately 
greater in length than in width to provide lateral support 
to the skater's foot. 

The elastomeric material within the plurality of 
grooves 187 biases the connecting member 180 to a 
rest position as shown in Fig. 10. However, the deform- 
ability of the elastomeric material in the plurality of 
grooves 187 allows the connecting member 180 to flex 
forwardly and rearwardly. The thickness of the connect- 
ing member 180 and the middle portion 1 86 that bulges 
outwardly help provide lateral support to a skater's foot. 
The first and second ends 182 and 184 of the connect- 
ing member 180 may be mechanically or chemically 
bonded to the cuff and lower shell 90 and 92, respec- 
tively. Alternatively, the connecting member 180 could 
form one continuous body of material with the cuff 90 
and the lower shell 92. This emtxxdiment is relatively 
Inexpensive and simple to manufacture because only 
synthetic materials are used and. therefore, problems 
involving the combination of dissimilar materials is elim- 
inated. 

Figs. 9 through 13 show various embodiments of 
the present invention. Connecting members shown in 
Figs. 9-13 are shown connected to a skate 140 with a 
slightly different configuration than the skates 20 and 80 
shown in Figs. 1 and 4, respectively However, it will be 
apparent to those skilled in the art that the connecting 
members shown and described with reference to Figs. 9 
and 13 can be used with a wide variety of skate config- 
urations. The skate 140 in Figs. 9-13 shows a frame 142 
with a plurality of wheels 143, 144. 145 and 146 con- 
nected to the frame 142. A boot 148 having a cuff 150 



and lower shell 152 is shown connected to the frame 
142. Tine boot 148 has a soft cuff portion 154 and a soft 
foot portion 1 56. Closure devices 1 57 and 1 58 are used 
to secure the boot 148 to a skater's foot. It will be appar- 

5 ent to those in the art that the soft cuff portion 154 and 
the soft foot portion 156 can be an unbroken continuous 
soft portion as shown In phantom in Fig. 1 . 

With reference to FIGS. 9 and 10, a connecting 
member 1 20 has a first end 1 22 mechanically bonded to 

10 the cuff 150 and a second end 124 mechanically 
bonded to the lower shell 152. The connecting member 
120 is preferably made of spring steel or stainless steel 
having the same characteristics as previously described 
herein with reference to the connecting member 40 

15 shown in Fig. 1. An enlarged, perspective view of the 
connecting member 120 is shown in Fig. 8. The first end 
122 of the connecting member 120 defines a plane and 
has a plurality of apertures 126, 126*. 126". 126"'. The 
second end 124 of the connecting member 120 defines 

20 a plane and has a plurality of apertures 1 28, 1 28*. 1 28", 
128*". Portions of the cuff 150 encase the first end 122 
of the connecting member 1 20 and extend through the 
apertures 126-126"' to mechanically bond the first end 
122 to the cuff 150. Portions of the lower shell 152 

25 encase the second end 124 of the connecting member 
120 and extend through the apertures 128-128'" to 
mechanically bond the second end 124 of the connect- 
ing member 120 to the lower shell 152. The cuff 150 and 
the lower shell 152 are preferably made of a semi-rigid 

30 material such as. for example, polyurethane. The 
planes defined by the first and second ends 122 and 
124 of the connecting member 120 each are substan- 
tially parallel to the common plane of rotation of the 
wheels when the first end 122 is bonded to the cuff 150 

35 and the second end 124 is bonded to the lower shell 
152. 

An intermediate portion 121 of the connecting 
member 120 extending between the first and second 
ends 122 and 124 is rotated by substantially 90°. form- 

40 ing upper and lower curvatures 130 and 132 in the con- 
necting member 120. The intermediate portion 121 Is 
rotated so that the connecting member 120 will flex for- 
wardly and rearwardly. relative to the skate 140. along 
the intermediate portion 121 . Finally, a soft bellows 134 

45 is provided around the intermediate portion 121 of the 
connecting member 120 to cushion the ankle of the 
skater against the connecting member 120. 

Fig. 1 1 shows an alternative embodiment of a con- 
necting member 160 for use in the skate 140, shown 

50 and described with reference to FIG. 9. The connecting 
member 160 is preferably made of spring steel or stain- 
less steel having the same characteristics as previously 
described herein with reference to the connecting mem- 
ber 40 shown in Fig. 1. The connecting member 160 

55 includes an upper forward flange 166 forwardly pro- 
jected from one edge of a first end 162 of the connecting 
member 160. An upper rearward flange projects rear- 
wardly from an opposite edge of the first end 1 62 of the 
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connecting member. A lower forward flange 170 
projects forwardly from one edge of a second end 1 64 
of the connecting member 160. A lower reanward flange 
172 projects rearwardly from an opposite edge of the 
second end 164 of the connecting member 160. The 
upper fonward flange 166 has two apertures 167 (one 
aperture Is not shown). The upper rearward flange 168 
has two apertures 169 and 169'. The lower forward 
flange 170 has two apertures (not shown). The lower 
rearward flange 172 has two apertures 173 and 173*. 
The attachment of the connecting member 160 to the 
cuff 150 and the lower shell 152 is similar to that 
described with reference to the connecting member 120 
of Fig. 10. The first end 162 is mechanically bonded to 
the cuff 150 and the second end 164 is mechanically 
bonded to the lower shell 152. 

Rg. 12 illustrates another embodiment of the skate 
140 in accordance with the principles of the present 
invention. An elongated member 204 has one end 
attached to the cuff 150 and an opposite end attached 
to the lower shell 152. Preferably, the elongated mem- 
ber 204 forms a continuous body of material with the 
cuff 150 and the lower shell 152 in which the body of 
material is a semi-rigid material such as, for example, 
polyurethane. The connecting member 190 includes 
resilient first and second columns 1 96 and 200. The first 
column 196 has an upper end received into a first 
recess 197 of the cuff 150. The first column 196 has a 
lower end received into a first recess 198 of the lower 
shell 152. The second column 200 has an upper end 
received into a second recess 201 in the cuff 150. The 
second column 200 has a lower end received into a sec- 
ond recess 202 of the lower shell 1 52. The first and sec- 
ond columns 196 and 200 are disposed on opposite 
sides of the elongated member 204. The first and sec- 
ond columns are preferably made, of a resilient material 
such as, for example, an elastomeric material. The first 
and second columns 196 and 200 have a spring con- 
stant to bias the cuff 150 and the elongated member 
204 back to a rest position after flexing fonwardly or rear- 
wardly The elongated member 204 and the positioning 
of the first and second columns 196 and 200 help pro- 
vide lateral support to the skater's foot. 

Fig. 1 3 shows yet a further embodiment of a con- 
necting member 210 according to the present invention. 
The connecting member 210 has a first end 212 con- 
nected to the cuff 150 and a second end 214 connected 
to the lower shell 152. Preferably, the connecting mem- 
ber 212 forms a continuous body of material with the 
cuff 150 and the lower shell 152 in which the body of 
material is a semi-rigid material such as. for example, 
polyurethane. 

The connecting member 210 has an intermediate 
portion 21 1 between the first and second ends 212 and 
214. The intermediate portion 21 1 has a narrow, curved 
contour. The connecting member 210 forms a plurality 
of ribs in close relation in the intermediate portion 211. 
The ribs 216 spread outwardly from the intermediate 



portion 211 to the first end 212 and spread outwardly 
from the intermediate portion 21 1 to the second end 
214. The splayed rib design permits forward and rear- 
ward bending with a bias to a rest position as shown in 
5 Fig. 13. In addition, this configuration does not require 
any additional materials other than the semi-rigid mate- 
rial to form a molded shell. 

In all of the above-described in-line skate embodi- 
ments, a skater's ankle is permitted to pivot about its 
10 normal axis with the cuff flexing in the same forward or 
rearward direction. The connecting member flexes 
along substantially its entire length and reduces forces 
on the foot to follow predetermined, fixed axial move- 
ment. The connecting member is biased to return to a 
15 rest position after the skater stops bending his or her 
foot. The connecting members are also designed to limit 
the lateral movement of the cuff, thereby supporting the 
skater's ankle. 

It is to be understood that even though numerous 
so characteristics and advantages of various embodiments 
of the present invention have been set forth in the fore- 
going description, together with details of the structure 
and function of various embodiments of the invention, 
this disclosure is illustrative only and changes ma/ be 
made in detail, especially in matters of structure and 
arrangement of parts within the principles of the present 
invention to the full extent indicated by the broad gen- 
eral meaning of the terms in which the appended claims 
are expressed. 

Claims 

1 . An in-line skate comprising: 

a rigid frame having a plurality of in-line skate 
wheels secured thereto, said plurality of in-line 
skate wheels being substantially aligned in a 
common plane; 

a boot including a cuff, a lower shell and a soft 
shoe, said boot operably coupled to said frame; 
and 

a resilient connecting member having a length 
extending from a first end to a second end and 
with said connecting member being resilient 

45 substantially along said length, said first end of 

said member operably connected to said cuff 
and said second end of said member operably 
connected to said lower shell, said connecting 
member permitting forward and rearward 

50 movements of said cuff relative to said lower 

shell from a rest position in response to forces 
upon said cuff, said cuff moving along a line of 
travel defined by forward and rearward flexing 
movements of said member, said member 

55 biased to return to said rest position. 

2. The in-line skate of claim 1 wherein said cuff is 
spaced from said lower shell, said member restrict- 
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ing lateral movement of said cuff relative to said 
lower shell. 



said member to said cuff at a desired location along 
a length of said first end. 



3. The in-line skate of claim 1 wherein said soft shoe 
comprises a soft cuff portion attached to said cuff 
and a soft foot portion attached to said lower shell. 

4. The in-line skate of claim 1 further comprising: 

a first fastener for securing said first end of said 
connecting member to said cuff; and 
a second fastener for securing said second end 
of said connecting member to said lower shell. 

5. The in-line skate of claim 4 wherein said length of 
said connecting member is from three to four and 
one-half inches as measured between said first fas- 
tener and said second fastener. 

6. The in-line skate of claim 1 wherein said connecting 
merhber is made of a spring steel material having a 
predetermined spring constant. 



14. The in-line skate of claim 1 further comprising: 

5 

a member housing having an elongated portion 
encasing said connecting member and having 
a tab end extending from one end of said elon- 
gated portion; 

10 a molded kxxJy having a first end fixedly 

attached to said cuff and having a second end 
fixedly attached to said lower shell, said body 
defining a cavity extending between said first 
and second ends of said txxiy, said second end 

15 of said body defining an opening communicat- 

ing with said cavity, said cavity sized to receive 
said elongated portion of said member housing 
through said opening; and 
said second end of said body defining a receiv- 

20 ing slot for releasably receiving said tab end of 

said housing. 



7. The in-line skate of claim 6 wherein said spring 
constant of said connecting member is measured 
from thirty-five to forty-five pounds per inch of 
deflection measured at said first end of said con- 
necting member. 

8. The in-line skate of claim 6 wherein said connecting 
member has a width, said width measuring from 1/8 
of an inch to 1/2 of an inch. 

9- The in-line skate of claim 6 wherein a said connect- 
ing member has a thickness, said thickness meas- 
uring from 0.042 inches to 0.162 Inches. 

10. The in-line skate of claim 1 further comprising a 
molded body encasing said connecting member, 
said body securing said first and second ends of 
said connecting member to said cuff and said lower 
shell, respectively. 

11. The in-line skate of claim 10 wherein said body is 
made of a deformable material. 

12. The in-line skate of claim 10 wherein said body 
defines a narrow contour along said intermediate 
portion of said member between said first and sec- 
ond ends of said connecting member; and 

said body defining thick contours around 
each of said first and second ends of said connect- 
ing member, each of said thick contours having a 
width greater than said narrow contour. 

13. The in-line skate of claim 1 further comprising an 
adjustable fastener movable along said first end of 
said connecting member for selectively securing 



15. The in-line skate of claim 1 wherein said first end of 
said connecting member is mechanically bonded to 
25 said cuff; and 

wherein said second end of said connecting 
member is mechanically bonded to said lower shell. 



16- The in-line skate of claim 15 wherein each of said 
30 first and second ends of said connecting member 
define a plurality of apertures; 

said cuff encasing said first end of said con- 
necting member with portions of said cuff being 
35 disposed through said pluralities of apertures 

of said first end of said connecting member; 
and 

said lower shell encasing said second end of 
said connecting member with portions of said 
40 lower shell being disposed through said plural- 

ities of apertures of said second end of said 
connecting member. 

17. The in-line skate of claim 15 wherein said connecl- 
45 ing member is made of spring steel and is a sub- 
stantially flat rectangular shape; 

each of said first and second ends of said con- 
necting member defining a plane, each of said 
so planes being substantially parallel to said com- 

mon plane of said plurality of wheels when said 
first and second ends are mechanically bonded 
to said cuff and said lower shell respectively; 
and 

55 said connecting member including an interme- 

diate portion extending between said first and 
second ends, said intermediate portion rotated 
by approximately 90 degrees such that said 
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intermediate portion is substantially perpendic- 
ular to said planes of said first and second 
ends. 

18. The in-line skate of claim 15 wherein said connect- s 
ing member is made of spring steel, a portion of 
said connecting member being substantially flat 
along said length of said member; 

said first end of said connecting member hav- 
ing two oppositely disposed projections; and 
said second end of said connecting member 
having two oppositely disposed projections. 

19. The in-line skate of claim 15 further comprising a 
flexible bellows surrounding an intermediate portion 
of said connecting member extending between said 
first and second ends of said connecting member. 

20. The in-line skate of claim 1 wherein said connecting 
member has an intermediate portion extending 
between said first and second ends; 

said intermediate portion having two edges, 
each of said edges defining a plurality of 
grooves; 

a resilient material at least partially filling said 
plurality of grooves; and 
said connecting member including a center 
portion interposed between said edges defin- 
ing said plurality of grooves, said center portion 
having a greater thickness than said edges. 

21. The in-line skate of claim 20 wherein said connect- 
ing member is made of a thermoplastic material; 
and 

wherein said resilient material is made of an 
elastomeric material. 

22. The in-line skate of claim 1 further comprising a 
substantially bendable elongated member having 
one end connected to said cuff and having an oppo- 
site end connected to said lower shell, and 

said connecting member including at least 
two spring columns, each of said spring columns 
having an upper end connected to said cuff and a 
lower end connected to said lower shell, said spring 
columns being positioned on opposite sides of said 
bendable elongated member. 

23. The in-line skate of claim 22 wherein each of said 
spring columns is made of an elastomeric material. 

24. The in-line skate of claim 22 wherein said cuff forms 
two recesses therein, each of said cuff recesses 
sized to receive one of said upper ends of said 
spring columns; and 

wherein said lower shell forms two recesses 



therein, each of said lower shell recesses sized to 
receive one of said lower ends of said spring col- 
umns. 

25. The in-line skate of claim 22 wherein said elon- 
gated member, said cuff and said lower shell are 
made of polyurethane, said elongated member 
forming a continuous body with said cuff and said 
lower shell. 

26. The In-line skate of claim 1 wherein said connecting 
member Includes a plurality of ribs along said 
length of said member; 

said menr^r having an intermediate portion 
defining a narrow contour; and 
said ribs spreading outwardly from said inter- 
mediate portion to said first end and from said 
intermediate portion to said second end. 

27. The in-line skate of claim 26 wherein said connect- 
ing member, said cuff and said lower shell are 
made of polyurethane, said connecting member 
forming a continuous body with said cuff and said 
lower shell. 

28. The in-line skate of claim 1 wherein said boot 
includes a sole, said soft shoe extending continu- 
ously from said sole of said boot to at least an upper 
edge of said cuff. 
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(54) In-line skate with a flexing cuff 

(57) An in-line skate (20) is disclosed having a 
frame (22) with a plurality of wheels (23. 24, 25, 26) and 
a boot (28) coupled to the frame. The boot has a cuff 
(30) and a lower shell (32) connected by a resilient con- 
necting member (40) that permits flexing along substan- 
tially the entire length of the member. The connecting 
member (40) can be made of spring steel or a variety of 
synthetic materials. 
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